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Relationship between serum calcium level and cardiac function and unplanned rehospitalization in 90

days after discharge in patients with acute myocardial infarction
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Abstract: Objective To investigate the relationship between the blood calcium level and cardiac function in patients

with acute myocardial infarction (AMI) and its effect on their unplanned rehospitalization in 90 days after discharge. Methods A
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total of 298 suspected coronary artery disease( CAD) patients ( > 18 years old) in the First Affiliated Hospital of Zhengzhou
University from January 2017 to December 2018 were selected as study subjects. All patients had myocardial ischemia
symptoms or the manifestations of ischemic electrocardiogram ( ECG ). According to the results of coronary angiography, the
patients were divided into AMI group(n =129) ,CAD group(n =102) and control group( without coronary stenotic changes and
the coronary blood flow was normal) (n =67) ,and the patients with AMI were further divided into hypocalcemia group( serum
calcium <2.20 mmol -+ L™" | n =64) and normal serum calcium group ( serum calcium 2. 20 —2.75 mmol « L™ n =65)
according to the serum calcium levels after admission. The data of medical history such as sex, age, hypertension, type 2
diabetes mellitus( T2DM ) , hyperlipemia , smoking rate and other medical history data as well as the results of electrocardiogram
and X-ray examination were recorded. The levels of serum N-terminal pro-B-type natriuretic peptide ( NT-proBNP) , calcium,
total cholesterol (TC) ,low-density lipoprotein cholesterol (LDL-C) , triacylglycerol ( TG) , fasting blood glucose , cardiac enzymes
and troponin were tested and observed especially on the second day after admission. The left ventricular ejection fractions
(LVEF) and the sizes of cardiac chambers were examined by color doppler ultrasonic diagnosis apparatus,and the effect of
hypocalcemia on unplanned rehospitalization in 90 days after discharge was analyzed in patients with AMI. Results There was
statistically significant difference in the age,sex,hypertension prevalence rate, T2DM prevalence rate,smoking rate, TC, LDL-C,
systolic blood pressure ( SBP) , diastolic blood pressure ( DBP) , fasting blood glucose ( FBG) , LVEF, NT-proBNP and serum
calcium levels among the three groups (P <0.05) ,but there was no significant difference in the hyperlipidemia history and TG
levels among the three groups (P > 0. 05). Compared with the control group, the age, hypertension prevalence rate, T2DM
prevalence rate, TC,LDL-C,FBG land NT-proBNP levels in the CAD group were significantly higher, but serum calcium and
LVEF in the CAD group were significantly lower (P <0.05) ,the age,the proportion of male patients, smoking rate, hypertension
prevalence rate, T2DM prevalence rate, TC, LDL-C,FBG and NT-proBNP levels in the AMI group were higher, but the proportion
of female patients,serum calcium levels and LVEF in the AMI group were lower( P <0.05). Compared with the CAD group,
the levels of LDL-C,FBG and NT-proBNP in the AMI group were higher,but the serum calcium, LVEF,SBP and DBP levels in
the AMI group were lower( P <0.05). In patients with AMI, the serum calcium level was negatively correlated with serum
NT-proBNP level(r= —0.533,P <0.05), and positively correlated with LVEF (r =0.225,P <0.05). The number of
diseased coronary vessels, cardiac function Killip classes and NT-proBNP levels in the hypocalcemia group were significantly
higher than those in the normal serum calcium group (P < 0.05),but there was no significant difference in the age, sex,
hyperlipidemia history, hypertension prevalence rate, T2DM prevalence rate ,smoking rate, TC,LDL-C, TG ,SBP,DBP,FBG and
LVEF,severe arrhythmia prevalence rate, infarct-related artery, emergency or total percutaneous coronary intervention ( PCI)
rate and the number of implanted stents between the hypocalcemia group and the normal serum calcium group (P >0.05). In the
hypocalcemia group,one patient died by myocardial rupture on the third day after admission, and 13 patients (20. 6% ) had
unplanned readmission in 90 days after discharge which included in 12 patients with heart failure and 1 patients with recurring
AMI. In the normal serum calcium group,there was no any death during hospitalization and follow-up,and 5 patients(7.7% )
had unplanned readmission in 90 days after discharge because of heart failure. The rate of unplanned readmission in 90 days
after discharge in the hypocalcemia group was higher than that in the normal serum calcium group (y* =4.419,P <0.05).
Conclusion Serum calcium level is lower in patients with AMI. The lower the blood calcium level in AMI patients, the more
serious the cardiac dysfunction,and the higher the rate of unplanned rehospitalization 90 days after discharge.
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A5 (2) AU USRI PR 5 it iy 2 0 H (B 2R3, 25
i CAD JEAT bR B kG s ks o HERRAR U BT
HODR AR T RETCHE L FH AR 22 B s 0o UL L XU
RIS 2 MR NS PERH ZE MG ik 2E | 2
PRGNS | 2 sl ke 2 0 i A T T RE R
8 o AR E AR 3l ik ik 52 45 Fk & 43 AMIL
4 (n=129) .CAD ZH(n = 102) F1XJ B 2H (SR 3l ik
I B AE MR AR MR IE R ) (n =67 ) 5 40 M55 7K
A AMI BB 4y O IR I AE 2 (i S <
2.20 mmol - L', n =64) FITEH MA5 4L (145 2. 20 ~
2.75 mmol « L' ,n=65) , R AERSHFZ
R, i 2 E B IES 5P E G R E .
1.2 iglikRE  ONIFESE R MBS <28 d, I i HLES
TR > 9% Z %8 E IR, I3F 2044 DUT In IR
febnt 1 W2 W AML: (1) £ 7E G JULER I AE AR 5
(2) A3 87 & i PO FL T AR 5 (3) o0 H JB1 A g P
Q WTE I ; (4) FEARFUE I 48 7 A 37 140 LY 1 3
SR EHT LR 2 BE IS BB 5 (5) eIk 3l ik it 52
SRAFEAE MRS . MR Killip 2GR #4700
Ifen g, 1 9. T B0l R ; T A 2D
IREA R, (HIfER I < 50% il ; WMo A 2
PR I F 8L, 4 il mT ) S iR v s IV 9 A
FARIMLESE O TREAR SR B, CAD 2 Wi 47 .0
JUL SR i A PR B ke AT R B R B, I 22 e IR B ik i
2 B H EBLODAME B M4 (42 >2 mm) HFETE
FEPERAE K 509% LA b o ™ HO R H LA O By B
Bl GO PN O Bt O = B Sl 1L L
raEfe il . B2 h 2 A S a KL EC i
B ANILIT LI W0 M LB E IR T H A%

1.3 &7 AE W REREIOETT 2 8B
2 i 5 K 3 Bk v A6 97 R ((percutaneous coronary

intervention , PCT) o £ 3% A Fif — YV i 67 £ 4t XL
IGRHT L/ IR 2R 4 245 1 - Bl ) DE Ak (3 R R+ R 2 2
PR AT R 22\, 2 101 2 f v B IE 5 H20130192)
300 mg A% i 1 ( Fify 4 F] S0y ) S ol 245 RS ),
F 2 i [ WHIE S H20120486 ) 180 mg i # ML A%
(i E 3 FE W 25 A BR A W), 3 11 285 0 i HIE =
H20130296)300 ~600 mg, A J5H H25 T B w] PL AR
100 mg, &5 H 1 Y BA% Bk 90 mg, &5 H 2 a0tk
KT 75 mg, BEH 1, HIRZERRRYT 1 a, HRAEIM
JR K-8 R At 7T 28 55 [ i 24 0 ] &, 1 g 425 1) B AR
KB FE RS 1 IH [E 1 (low density lipoprotein cho-
lesterol, LDL-C) < 1.8 mmol - L', & %% §if F& A%
50% L) b5 4% R T 2225 Tl i B s AR R | M
A K R TR A R A1 ) 790 AN A PR A5

1.4 MR (1) AR 2 RERMPUEE =
JE SRR I S L, 3 B IAL 3, R FH IR e 5 MR o 2
Kol N S 345 B 41 5 ( N-terminal pro-B-type
natriuretic peptide, NT-proBNP) 7K -, R 4 H sh A=
YAk 53 AR (o 2 TR 2N ) ) A 0 L85 A R ] e
(total cholesterol, TC) . = [t H i ( triglyceride , TG ) .
2 R GO WLEE LS A5 (2) RITEAZE
P2 AN (7 22 AR 24w ) A 2 0 2 4 I
4188 (left ventricular ejection fraction, LVEF ) Fl.(» i
KN (3) W AAT O HLIEL X i A 5 (4) 10 5% i
BV AERE e IR 2 TR PR | B I L R
HHA LA 25 s B

1.5 BEW Frfy AMLERE B aRET 90 d DL,
R Fm PR R V5 5 v 35 B D AR 45 G 1 5 2, 1l sk R
R TESIE | Sl C oY T D N ST B T A N
EROONUAESE ST 5, E RO bRy AMI
BEHBEE 90 d AETH R FRAE B A A

1.6 ZEits4b¥8 )i SPSS 22. 0 # A fr4eit
o3 M, IR S O3 AR B T R BB DL R+ AR e 2
(x =) FR, 8] FEBCR AT ¢ K sl 50 R 5 2257
s D 25 23 A BT ORE LA rb L B0y Az (8] B R
Py, (Pys,Prs) R, 4[] b R | Mann-Whitney U
R s TR R L EOR B 42 R (% ) R, 2R A x°
K ; S5 R 95 R L R H] Mann-Whitney U £ 45 5 7%
TR AEAH SC I Pearson AH G0 At (AR IEZSBERHT
XPROEAHEAR) 2R Kaplan-Meier 77123l 4= 77 i
2, 18] HE B f T Log-rank 46 56 5 4% D XU A 560,
P <0.05 9 Z=mA G E X



H5H

JURHR, SF SR O WUSESE B S K5 IR S e s 90 d N R I AR B g 5 R - 459 -

2 #R

2.1 3ABRE—MAMEE S4iRNEKL 3HE
AR MRS L IR A R 2 BB SR A
WG HHE A TC LDL-C 4 & 475K He .23 1 1fiL
¥% .LVEF | NT-proBNP F1Ifil £5 7K V- L3 25 7 39 A 42
AR (P <0.05),3 4 H % 1Y v IR ILE S A TG
KV 22 S g2 L (P >0.05) , SXF L
Fb#s, CAD 20 JB 35 A0 vy I S8 v 32 .2 B
PRI P 2 \TC . LDL-C | %5 Jf§ Ifil 4% F11 NT-proBNP 7K
1 3EBE—WARLLE

R E G, MUESFN LVEF K7 8 3 N R, 22 55 59
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Tab.1 Comparisons of baseline clinical characteristics among the three groups

X I ZH

CAD 41

AMI 4

IR (n=67) (n=102) (n=129) e P
RS/ % 52.9+13.6 60.6 +10.2° 63.1+13.2¢ 9.758 0.000
PE 51
/1% ) 42(62.7) 70(68.6) 103(79.8)* 7.417 0.025
2/ 161(% ) 25(37.3) 32(31.4) 26(20.2)*
w5 I HLAE/ ) (% ) 24(35.8) 49(48.0) 64(49.6) 3.643 0.162
15 1ML 95/ ) (% ) 26(38.8) 66(64.7)" 76(58.9)" 11.626 0.003
2 BUBR RS/ 161 (% ) 9(13.4) 32(31.4)* 53(41.1)* 15.617 0.000
WA/ 15 (% ) 23(34.3) 47(46.1) 70(54.3)* 7.480 0.029
TC/(mmol - L") 3.97 £0.85 4.40 £1.38° 4.71 £1.33° 7.738 0.001
LDL-C/(mmol + L™") 2.58 +0.84 2.99 +1.29° 3.31 £1.27% 8.375 0.000
TG/(mmol + L™") 1.39 £0.73 1.67 £0.88 1.51 £0.89 2.242 0.108
W4 ./ mmHg 127.20 +17.00 132.90 +17.30 127.00 +20. 50" 3.206 0.042
479K JE/mmHg 79.80 =10. 10 81.70 £11.40 77.20 £12.40" 4.328 0.014
25 18 1/ (mmol - L=1) 5.30 +0.97 5.86 £1.49* 6.48 +2.08" 11.408 0.000
LVEF/% 68.9+6.2 63.7 +10.4° 55.6 £10.2% 47.872 0.000
NT-proBNP/(g - L™") 36(23,60) 80(40,174) 1150(268,2 911)* 176.818 0.000
M55/ (mmol + L") 2.41£0.18 2.33 £0.15% 2.17 £0.15% 62.849 0.000
VE - 5% B 4P <0. 05555 CAD 41 %" P <0.05;1 mmHg =0. 133 kPa,
2.2 Mm$5/KFES5 AMI EF:.0 N RIBIERFEXE 80 r=0.225
SRR ULIE 1R 20 MUK OF Y AMI G I P00
NT-proBNP 7K -2 A% (r = - 0.533,P <0.05), 60
55 LVEF 5 IEAHX%(r =0.225,P <0.05) . =
=
==
5 . r=-0.533 =
5. P<0.05 20
4

[\S]

LogNT-proBNP/(g + L")
w

1.5 2.0 2.5
Ifi.£5/(mmol = L")

B 1 AMI £#& M55k T 515 NT-proBNP 7k F g8 Kt
Fig.1 Correlation between serum calcium levels and NT-
proBNP levels in patients with AMI
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L5/ (mmol + L7
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Fig. 2
LVEF in patients with AMI
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Tab.2 Comparisons of baseline data of patients between hypocalcemia group and normal serum calcium group

TEH A5

RS 1M 4

R e 2
—IRYOR (n=65) (n=64) VX P
RS % 61.3+12.8 65.0+13.5 1.603 0.111
51

B/ % ) 53(81.5) 50(78.1)

L/ (% ) 12(18.5) 14(21.9) 0.233 0.629
RN ILAE /151 (% ) 36(55.4) 28(43.8) 1.746 0.186
R ILE/ B (% ) 39(60.0) 37(57.8) 0.064 0.801
2 FUB IR R/ B (% ) 27(41.5) 26(40.6) 0.011 0.916
WA/ 1 (% ) 37(56.9) 33(51.6) 0.373 0.541
TC/(mmol - L") 4.82+1.10 4.60 £1.53 0.958 0.340
LDL-C/(mmol - L") 3.40 +1.07 3.22+1.45 0.789 0.432
TG/ (mmol - L=") 1.64 £1.02 1.37 £0.72 1.761 0.081
W45 ./ mmHg 127.6 £20.2 126.5 £20.9 0.312 0.755
&F 3K/ mmHg 78.5+12.7 75.8 +12.0 1.260 0.210
25 J6 I fE/ (mmol - L") 6.56 +2.09 6.41 £2.07 0.416 0.678
LVEF/% 56.0 £10.5 55.1+10.0 0.535 0.594
NT-proBNP/ (ng - L") 720(173,1 547) 2 089(544 4 837) 4.070 0.000
Killip 43%%

1 9/H1(%) 42(64.6) 30(46.9)

1%/ %% ) 12(18.5) 15(23.4)

2%/ 51 ( % ) 8(12.3) 13(20.3) 2117 0.034

V(% ) 3(4.6) 6(9.4)

TR R /(%) 6(9.2) 13(20.3) 3.153 0.076
FEBEAH S 1 4 2.374 0.305

AR/ (% ) 29(44.6) 34(53.1) 0.935 0.334

A1 32/ 451 ( % ) 16(24.6) 9(14.1) 2.299 0.129

AR BN BK B (% ) 20(30.8) 21(32.8) 0.062 0.803
AR 1.89+0.77 2.17 £0.77 2.061 0.041
245 PCL/ (%) 35(53.8) 33(51.6) 0.067 0.795
PCL/ (% ) 64(98.5) 62(96.9) 0.357 0.550
A TS ¥ 1.72 £0.89 2.03 +0.98 1.872 0.063

7 :1 mmHg =0. 133 kPa
2.4 REEMEHEBESIEFMIEHEHEBETEIFE 3 i

A

B A5 UL 3, (IRESImAE L B E SR T 1 (A
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il o TEH IS 2 AR AT e s B 1 B (B R DA AT P T
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() =4.419,P<0.05)

20 — I A 4
Log-Rank P=0.003 6 o
— 1 IS 2
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TR FEAE: e /%
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B3 REMEASEFEMESAREHTE 90 d BIETXI
EEERERAMETFMLE

Fig.3 Kaplan-Meier curve for 90-day unplanned readmis-
sion after discharge between hypocalcemia group and

normal serum calcium group in patients with AMI
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